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Foreword

BS 2000 comprises a series of test methods for petroleum and its products that have been published previously by the
Institute of Petroleum (IP) and have been accorded the status of British Standards. Each method should be read in
conjunction with BS 2000 : Part 0 ‘General introduction’, which gives details of the BSI/IP agreement for publication of the
series, lists more than 50 methods scheduled to be published in this way in 1982, and provides general information on safety
precautions, sampling and other matters.

The numbering of the other Parts follows that of the corresponding methods published in ‘IP Standards for petroleum and its
products, Part 1 Methods for analysis and testing’. BS 2000 : Part 61 is thus identical with IP 61/65, which was reapproved in
1981. IP 61/65 was previously published in A5 format as BS 4454* which has now been re-numbered and issued in the
BS 2000 series. It is intended to issue further revisions when necessary in line with changes that may be made in subsequent
editions of the IP method.

Caution. Attention is drawn to the safety precautions mentioned in Part O of this British Standard, and also to the specific
hazards indicated in clauses 2(b) and 5(a), (b) and (c).

NOTE. The titles of the standards publications referred to in this Part of this British Standard are listed on the inside back cover.

* Now withdrawn.
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Method (identical with IP 61,/65 (81)1)

SCOPE

1. This method describes the procedure for the determination of sulphur in
petroleum products, including lubricating oils containing additives, additive con-
centrates, and lubricating greases, that cannot be burned completely in a wick
lamp. The method is applicable to any petroleum product sufficiently low in
volatility that it can be weighed accurately in an open sample boat and containing
at least 0.1% sulphur.

NOTE 1: This method is not applicable to samples containing elements that give residues, other
than barium sulphate, which are insoluble in dilute hydrochloric acid solutions and would interfere
in the precipitation step. These interfering elements include iron, aluminium, calcium, silicon, and
lead which are sometimes present in greases, lube oil additives, or additive oils. Other acid insoluble
materials that interfere are snhca, molybdenum disulphide, asbestos, mica, etc. The method is not
applicable to used oils containing wear metals, and lead or 5111cates from contamination. Samples
that are excluded can be analysed by ASTM Method D1552.2

SUMMARY OF METHOD

2. (a) The sample is oxidized by combustion in a bomb containing oxygen
under pressure. The sulphur, as sulphate in the bomb washings, is determined
gravimetrically as barium sulphate.

(b) Safety — Strict adherence to all of the provisions prescribed hereafter
ensures against explosive rupture of the bomb, or a blow-out, provided the bomb is
of proper design and construction and in good mechanical condition. It is
desirable, however, that the bomb be enclosed in a shield of steel plate at least % in
(13 mm) thick, or equivalent protection be provided against unforseeable con-
tingencies.

APPARATUS AND MATERIALS

3. The apparatus and materials shall consist of the following:

(@) Bomb®* — having a capacity of not less than 300 ml, so constructed that it
will not leak during the test and that quantitative recovery of the liquids from the
bomb may be readily achieved. The inner surface of the bomb may be made of
stainless steel or any other material that will not be affected by the combustion
process or products. Materials used in the bomb assembly, such as the head
gasket and lead-wire insulation, shall be resistant to heat and chemical action, and
shall not undergo any reaction that will affect the sulphur content of the liquid in
the bomb.

(b) Sample Cup — platinum, 24 mm in outside diameter at the bottom, 27 mm
in outside diameter at the top, 12 mm in height outside, and weighing 10 to 11 g.

(¢) Firing Wire — platinum, approximately No.26 B & S gauge, 27 swg
(0.42 mm), or equivalent.

CAUTION: — The switch in the ignition circuit shall be of a type which
remains open, except when held in closed position by the operator.

(d) Ignition Circuit — capable of supplying sufficient current to ignite the
cotton wicking or nylon thread without melting the wire. The current should not
be drawn from the powerline, and the voltage should not exceed 25.

(e) Cotton Wicking or Nylon Sewing Thread — white.

REAGENTS AND MATERIALS

4. (a) Purity of Reagents — Reagent grade chemicals, shall be used in all tests.
Unless otherwise indicated, it is intended that all reagents s “shall conform to the
specifications for analytical reagents of the Committee on Analytical Reagents of
the American Chemical Society where such specifications are available or to

' Under the standardization procedure of ASTM, this method is under the jurisdiction of the ASTM
Committee D—2 on Petroleum Products and Lubricants.

In the IP, this method is under the jurisdiction of the Standardization Committee.
? Appears in ASTM Standards, Part 23.

3 Criteria for judging the acceptability of new and used oxygen combustion bombs are described in
Recommended Practice E144, for Safe Use of Oxygen Combustion Bombs, ASTM Standards,

Part 44.
4 A bomb conforming to the specification in IP 12 is suitable. NOTE to footnote 4. BS 2000 : Part 12
(formerly BS 4379) is identical with
IP 12.
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other such recognized standards for reagent chemicals.® Other grades may be
used provided that it is known or first ascertained that the reagent is of sufficiently
high quality to permit its use without lessening the accuracy of the determination.

(b) Barium Chloride Solution (85 g per ) — Dissolve 100 g of barium chloride
dihydrate (BaCl,.2H,0) in distilled water and dilute to 1 litre.

(¢) Bromine Water (saturated).

(d) Hydrochloric Acid (sp gr 1.18) concentrated hydrochloric acid (HCI).

(e) Oxygen — free of combustible material and sulphur compounds, available
at a pressure of 40 atm (40 bar).

(f) Sodium Carbonate Solution (50 g per 1) — Dissolve 50 g of sodium
carbonate anhydrous (Na,CO,) or 135g of hydrated sodium carbonate
(Na,C0,;.10H,0) in distilled water and dilute to 1 litre.

(8&) White Oil — USP, or Liquid Paraffin BP or equivalent.

PROCEDURE

5. (a) Preparation of Bomb and Sample — Cut a.piece of firing wire 100 mm
in length. Coil the middle section (about 20 mm) and attach the free ends to the
terminals. Arrange the coil so that it will be above and to one side of the sample
cup. Insert between two loops of the coil a wisp of cotton or nylon thread of such
length that one end will extend into the sample cup. Place about 5 ml of Na,CO,
solution in the bomb [Note 2] and rotate the bomb in such a manner that the
interior surface is moistened by the solution. Introduce into the sample cup the
quantities of sample and white oil [Notes 3 and 4] specified in Table 1, weighing
the sample to the nearest 0.2 mg (when white oil is used, stir the mixture with a
short length of quartz rod and allow the rod to remain in the sample cup during
the combustion).

TABLE 1. NOTE to Table 1. In this context, the
- - term ‘weight’ should be replaced by

Sulphur Weight of ~ Weight of ‘mass’.

content, %  sample, g white oil, g

Sorunder 0.6t00.8 0.0
Over 5 0.3t0 0.4 0.3t00.4

NOTE 2: After repeated use of the bomb for sulphur determinations, a film may be noticed on  NOTE to notes 2 and 4. BS 2000 :
the inner surface. This dullness should be removed by periodic polishing of the bomb. A satisfactory  Part 12 (formerly BS 4379) is identical
method for doing this is to rotate the bomb in a lathe at about 300 rpm and polish the inside surface  ;ih [P 12.
with emery polishing paper Grit No. 2/0, or equivalent paper, coated with a light machine oil to
prevent cutting, and then with a paste of grit-free chromic oxide and water. This procedure will
remove all but very deep pits and put a high polish on the surface. Before using the bomb it should
be washed with soap and water to remove oil or paste left from the polishing operation.

CAUTION: — Do not use more than 1.0 g total of sample and white oil or
other low sulphur combustible material, or more than 0.8 g if the IP 12 bomb is
used.

NOTE 3: Use of sample weights containing over 20 mg of chlorine may cause corrosion of the =~ NOTE to notes 3 and 4. See note to
bomb. To avoid this, it is recommended that for samples containing over 2% chlorine, the sample  taple |.
weight be based on the chlorine content as given in the following table:

thorine content, Weight of Weight of

% sample, g white oil, g
2to S 04 0.4

Over 5to 10 0.2 0.6

Over 10 to 20 0.1 0.7

Over 20 to 50 0.05 0.7

NOTE 4: If the sample is not readily miscible with white oil, some other low sulphur combustible
diluent may be substituted. However, the combined weight of sample and non-volatile diluent shall
not exceed 1.0 or 0.8 g if the IP 12 bomb is used.

f“Reagent Chemicals, American Chemical Society Specifications’ (American Chemical Society,
Wzlt:shmgton, D.C,, US.A)), or profprietary specifications for analytical grade chemicals.
or suggestions on the testing of reagents not listed by the American Chemical Society or by
proprietary specifications, see ‘Reagent Chemicals and Standards’ by Joseph Rosin (Van Nostrand Docu m ents
Inc., New York, N.Y., U.S.A.), the ‘United States Pharmacopoeia,’ or the ‘British Pharmacopoeia.’ Document Sharing Hub
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